Cardiovascular effects of the toxin(s) of the Australian paralysis tick, Ixodes holocyclus, in the rat.
An extract of toxin(s) from the Australian paralysis tick, Ixodes holocyclus, produced positive inotropic responses in rat left ventricular papillary muscles and positive contractile responses in rat thoracic aortic rings. There was no measurable chronotropic response in rat right atria, but positive inotropic concentrations in papillary muscles produced arrhythmias in right atria. Positive inotropic responses were attenuated by verapamil, but unaffected by metoprolol, cimetidine, pyrilamine, tetrodotoxin and pinacidil. Microelectrode studies on isolated left ventricular papillary muscles demonstrated that the extract prolonged action potential duration at 20, 50 and 90% of repolarisation and delayed ventricular papillary muscle relaxation. Cardiovascular tissues isolated from rats with experimentally induced tick paralysis showed no myocardial damage as identified by histological and ultrastructural examination. The basal rate and force of contraction of isolated cardiac tissues were lower from tick-paralysed than normal rats. Concentration-response curves to dobutamine and calcium chloride were similar between tissues from tick-paralysed and normal rats. Thus, the Australian paralysis tick, I. holocyclus, produces one or more toxins with direct cardiovascular effects which mimic the effects produced by direct blockade of cardiac and vascular K+ channels.